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1. INTRODUCTION {#hae13953-sec-0006}
===============

Prophylactic replacement of clotting factor VIII (FVIII) is standard‐of‐care for people with severe haemophilia A.[^1^](#hae13953-bib-0001){ref-type="ref"} Individualizing prophylactic regimens is essential to decrease the likelihood of spontaneous bleeds by adjusting plasma FVIII activity to meet individual and lifetime needs.[^2^](#hae13953-bib-0002){ref-type="ref"} Long‐term bleed protection preserves joint health and maintains quality of life, which are increasingly important outcomes for people with haemophilia because life expectancies are now similar to those of the general population.[^3^](#hae13953-bib-0003){ref-type="ref"}, [^4^](#hae13953-bib-0004){ref-type="ref"}, [^5^](#hae13953-bib-0005){ref-type="ref"}

Prophylactic clotting factor regimens can be individualized by considering factors such as bleed phenotype, FVIII pharmacokinetics, physical activity and treatment preferences.[^6^](#hae13953-bib-0006){ref-type="ref"}, [^7^](#hae13953-bib-0007){ref-type="ref"} Even with individualized regimens, compliance with standard half‐life FVIII prophylaxis is challenging; the short half‐life necessitates frequent infusion, and limitations imposed by maximum trough levels do not assure complete bleed protection.[^8^](#hae13953-bib-0008){ref-type="ref"}, [^9^](#hae13953-bib-0009){ref-type="ref"}, [^10^](#hae13953-bib-0010){ref-type="ref"} Consequently, extended half‐life (EHL) FVIII products have been designed with structural modifications to decrease FVIII clearance and reduce infusion frequency.[^11^](#hae13953-bib-0011){ref-type="ref"}

Recombinant FVIII Fc fusion protein (rFVIIIFc) is manufactured in a human cell line in an environment free of animal and human additives. It consists of a single monomeric molecule of recombinant FVIII fused to the Fc domain of immunoglobulin G1; the latter binds to the neonatal Fc receptor and extends FVIII half‐life via the natural Fc recycling pathway.[^12^](#hae13953-bib-0012){ref-type="ref"} rFVIIIFc was the first EHL FVIII product approved by the United States Food and Drug Administration and European Medicines Agency (EMA) and is currently the only EMA‐approved EHL FVIII product for patients \<12 years of age. rFVIIIFc is indicated for on‐demand treatment and control of bleed episodes, routine prophylaxis to reduce the frequency of bleeds and perioperative management in children and adults with haemophilia A.[^13^](#hae13953-bib-0013){ref-type="ref"}, [^14^](#hae13953-bib-0014){ref-type="ref"} rFVIIIFc has reduced treatment burden by extending the dosing interval and increasing treatment flexibility through individualized regimens, while maintaining or increasing bleed protection.[^15^](#hae13953-bib-0015){ref-type="ref"}, [^16^](#hae13953-bib-0016){ref-type="ref"}, [^17^](#hae13953-bib-0017){ref-type="ref"} Two Phase 3, open‐label, global studies to assess rFVIIIFc treatment for severe haemophilia A in previously treated adults and adolescents (A‐LONG \[NCT01181128\])[^18^](#hae13953-bib-0018){ref-type="ref"} and children (Kids A‐LONG \[NCT01458106\])[^19^](#hae13953-bib-0019){ref-type="ref"} confirmed the safety, efficacy and prolonged activity of rFVIIIFc in all ages. As a single agent, rFVIIIFc enables comprehensive bleed protection across clinical scenarios (acute bleed treatment, prophylaxis and perioperative management). Benefits of rFVIIIFc include improvements in and protection of joint health, attributable to decreased swelling, increased strength and improved range of motion.[^17^](#hae13953-bib-0017){ref-type="ref"}

Eligible subjects completing A‐LONG or Kids A‐LONG could enrol in ASPIRE, the Phase 3 long‐term extension study. Interim analyses from ASPIRE provided initial evidence on the long‐term safety and efficacy of rFVIIIFc prophylaxis.[^20^](#hae13953-bib-0020){ref-type="ref"}, [^21^](#hae13953-bib-0021){ref-type="ref"} Here, we report final results from ASPIRE.

2. MATERIALS AND METHODS {#hae13953-sec-0007}
========================

2.1. Study design {#hae13953-sec-0008}
-----------------

ASPIRE (NCT01454739) was an open‐label, non‐randomized, global extension trial to assess long‐term safety and efficacy of rFVIIIFc for prevention and treatment of bleed episodes in previously treated adults (≥150 documented prior exposure days \[ED\]) and children (≥50 EDs) with severe haemophilia A (\<1 IU/dL \[\<1%\] endogenous FVIII activity). Eligible subjects who had completed a rFVIIIFc Phase 3 safety and efficacy trial (A‐LONG: subjects ≥12 years of age \[NCT01181128\]; Kids A‐LONG: subjects \<12 years of age \[NCT01458106\])[^18^](#hae13953-bib-0018){ref-type="ref"}, [^19^](#hae13953-bib-0019){ref-type="ref"} could enrol. Twenty‐nine subjects from two smaller safety and pharmacokinetic trials (NCT02083965; NCT02502149) were subsequently enrolled in ASPIRE but were excluded from this analysis due to their short duration of treatment in ASPIRE. Exclusion of these subjects did not affect the reported outcomes. Subjects with a history of anti‐FVIII‐neutralizing antibodies (inhibitors), hypersensitivity associated with any FVIII concentrate or intravenous immunoglobulin, or other coagulation disorders were excluded. ASPIRE was performed according to the Declaration of Helsinki, and all procedures were approved by local ethics committees. Written informed consent was obtained prior to enrolment from all subjects or subjects' parent or legal guardian.

Details on study design and treatment have been published previously.[^20^](#hae13953-bib-0020){ref-type="ref"}, [^21^](#hae13953-bib-0021){ref-type="ref"} At enrolment, three prophylactic (individualized prophylaxis \[IP\], weekly prophylaxis \[WP\] and modified prophylaxis \[MP\]) regimens and one on‐demand (episodic treatment \[ET\]) regimen were available to adult and adolescent (≥12 years of age) subjects. Paediatric subjects (\<12 years of age) were eligible for IP or MP but could switch to other regimens upon reaching 12 years of age. For all prophylactic regimens, the dose and interval were based on the subject\'s pharmacokinetic (if available) and clinical profile observed in the parent study and FVIII trough and peak (recovery) values during ASPIRE. The IP group received rFVIIIFc at a dose and interval to target a trough plasma FVIII activity ≤5%, with the lowest effective dose administered to target trough levels 1%‐3%. The IP group received rFVIIIFc at 25‐65 IU/kg every 3‐5 days, or twice weekly at 20‐65 IU/kg on Day 1 and 40‐65 IU/kg on Day 4; subjects \<12 years of age received doses ≤80 IU/kg with dosing intervals ≥2 days. The WP group received 65 IU/kg rFVIIIFc weekly. If optimal prophylaxis could not be achieved with IP or WP treatment, subjects could switch to a MP regimen personalized by the investigator ([Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}). In the ET group, dose was based on individual bleed type and severity. During ASPIRE, subjects could switch between eligible regimens at any time.

Subjects were followed for ≥100 rFVIIIFc EDs across both parent and extension trials and could continue in the extension study for 4 years or until rFVIIIFc therapy became commercially available in their country. Study visits were scheduled at 6‐month (±2 weeks) intervals, with unscheduled visits occurring per the investigator.

2.2. Outcome measures {#hae13953-sec-0009}
---------------------

The primary endpoint was inhibitor development. Inhibitor testing occurred at each study visit or upon suspected inhibitor development. A positive inhibitor result was defined as a neutralizing antibody value ≥0.6 Bethesda units/mL confirmed by Nijmegen‐modified Bethesda assay within 2‐4 weeks of the initial occurrence. Secondary endpoints were annualized bleed rate (ABR; overall, spontaneous, traumatic, joint and spontaneous joint) per subject, total rFVIIIFc EDs, total weekly prophylactic dose and yearly consumption, physician\'s global assessment of response to a treatment regimen (excellent, effective, partially effective or ineffective \[[Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}\]) and the subject\'s self‐assessment of response to treatment of acute bleeds (4‐point scale: excellent, good, moderate or none). Additional endpoints included the incidence of adverse events (AE), investigator and surgeon assessment of haemostatic response to major surgery (defined previously[^20^](#hae13953-bib-0020){ref-type="ref"}), number of rFVIIIFc infusions and dose per infusion to maintain haemostasis during major surgery[^22^](#hae13953-bib-0022){ref-type="ref"} and Hemophilia Joint Health Score (HJHS) or modified HJHS (mHJHS) for individuals \<12 and ≥12 years of age, respectively. HJHS is a sensitive tool for detection of early signs of joint damage and is used to assess joint health in children.[^17^](#hae13953-bib-0017){ref-type="ref"}, [^23^](#hae13953-bib-0023){ref-type="ref"} Modifications in the mHJHS are minor and involve condensing response scales based on recommendations from the latest HJHS validation study ([Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}).[^17^](#hae13953-bib-0017){ref-type="ref"}, [^24^](#hae13953-bib-0024){ref-type="ref"} AEs were classified using the Medical Dictionary for Regulatory Activities system organ classes and preferred terms.

2.3. Statistical analyses {#hae13953-sec-0010}
-------------------------

The safety analysis included data from all subjects who were exposed to ≥1 dose of rFVIIIFc during ASPIRE. The efficacy analysis included data from all subjects who received ≥1 dose of rFVIIIFc, but excluded data collected during surgical/rehabilitation periods and when \>28 days elapsed between infusions for subjects receiving prophylaxis. Efficacy data were stratified by treatment group. Subjects were included in the summary efficacy analysis of each treatment group for the period they received that treatment during ASPIRE and, therefore, may be represented in ≥1 group in the summary analyses. Data were analysed separately for subjects from A‐LONG and Kids A‐LONG, and paediatric subjects were further stratified by age (\<6 and 6 to \<12 years) at the time of entry into Kids A‐LONG. All statistical analyses were descriptive in nature and no tests were performed on the efficacy endpoints.

3. RESULTS {#hae13953-sec-0011}
==========

3.1. Study population {#hae13953-sec-0012}
---------------------

A total of 211 previously treated male subjects from A‐LONG (n = 150) and Kids A‐LONG (\<6 years of age: n = 30; 6 to \<12 years of age: n = 31) enrolled in ASPIRE (Figure [1](#hae13953-fig-0001){ref-type="fig"}). Subject age ranged from 2 to 66 years (Table [1](#hae13953-tbl-0001){ref-type="table"}). All subjects received ≥1 dose of rFVIIIFc and 88% of subjects (186/211; 132 from A‐LONG and 54 from Kids A‐LONG) completed the study. During ASPIRE, 21 subjects from A‐LONG and 1 from Kids A‐LONG (IP to MP) switched to an on‐study regimen; most switches were to MP to allow a preventive dose before strenuous activity ([Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}). No subject switched regimens more than once.

![Subject disposition for ASPIRE extension study. ^a^Subject was on an episodic treatment regimen and discontinued owing to a non‐serious adverse event of chronic renal failure that was considered unrelated to recombinant factor VIII Fc fusion protein. ^b^Subjects were withdrawn because of the physician\'s decision for non‐compliance with the study (n = 3). ^c^Protocol violations included non‐compliance with prophylactic dosing (n = 1), use of non‐study factor VIII under circumstances that were not an emergency or an accident (n = 2), non‐compliance with study procedures, including infusion timing and concomitant medications (n = 1), lost to follow‐up and incomplete end of study visit (n = 1). ^d^Includes product becoming commercially available in the subject\'s country (n = 3), commencing a different clinical trial (n = 2), inability to comply with the demands of the study (n = 1), early termination (n = 1) and incarceration (n = 1)](HAE-26-494-g001){#hae13953-fig-0001}

###### 

Subject demographics in ASPIRE by parent study and treatment regimen

  Parent study                                             A‐LONG[^a^](#hae13953-note-0002){ref-type="fn"}   Kids A‐LONG                                                                 
  -------------------------------------------------------- ------------------------------------------------- ------------- ------------ ------------ ----------- ----------- ----------- -----------
  Median (min‐max) age, y                                  31 (13‒66)                                        32 (19‒63)    33 (14‒59)   35 (14‒57)   4 (2‒6)     6 (6‒6)     9 (6‒12)    9
  Geographic location, n (%)                                                                                                                                                             
  Europe[^c^](#hae13953-note-0004){ref-type="fn"}          29 (26.4)                                         8 (29.6)      2 (9.5)      2 (15.4)     16 (55.2)   0 (0.0)     15 (50.0)   0 (0.0)
  North America[^d^](#hae13953-note-0005){ref-type="fn"}   40 (36.4)                                         7 (25.9)      4 (19.0)     5 (38.5)     3 (10.3)    1 (50.0)    6 (20.0)    1 (100.0)
  Australia[^e^](#hae13953-note-0006){ref-type="fn"}       6 (5.5)                                           0 (0.0)       6 (28.6)     1 (7.7)      4 (13.8)    1 (50.0)    2 (6.7)     0 (0.0)
  Brazil                                                   3 (2.7)                                           0 (0.0)       0 (0.0)      1 (7.7)      0 (0.0)     0 (0.0)     0 (0.0)     0 (0.0)
  Asia[^f^](#hae13953-note-0007){ref-type="fn"}            17 (15.5)                                         10 (37.0)     9 (42.9)     4 (30.8)     2 (6.9)     0 (0.0)     0 (0.0)     0 (0.0)
  South Africa                                             15 (13.6)                                         2 (7.4)       0 (0.0)      0 (0.0)      4 (13.8)    0 (0.0)     7 (23.3)    0 (0.0)
  Race, n (%)                                                                                                                                                                            
  White                                                    75 (68.2)                                         18 (66.7)     10 (47.6)    10 (76.9)    19 (65.5)   2 (100.0)   21 (70.0)   1 (100.0)
  Black                                                    7 (6.4)                                           1 (3.7)       0 (0.0)      0 (0.0)      4 (13.8)    0 (0.0)     4 (13.3)    0 (0.0)
  Asian                                                    23 (20.9)                                         8 (29.6)      10 (47.6)    3 (23.1)     3 (10.3)    0 (0.0)     1 (3.3)     0 (0.0)
  Other                                                    5 (4.5)                                           0 (0.0)       1 (4.8)      0 (0.0)      3 (10.3)    0 (0.0)     4 (13.3)    0 (0.0)
  Ethnicity, n (%)                                                                                                                                                                       
  Hispanic or Latino                                       6 (5.5)                                           1 (3.7)       0 (0.0)      2 (15.4)     1 (3.4)     0 (0.0)     1 (3.3)     0 (0.0)
  Not Hispanic or Latino                                   104 (94.5)                                        26 (96.3)     21 (100.0)   11 (84.6)    28 (96.6)   2 (100.0)   29 (96.7)   1 (100.0)

Abbreviations: ET, episodic treatment; IP, individualized prophylaxis; max, maximum; min, minimum; MP, modified prophylaxis; WP, weekly prophylaxis.

Twenty‐one subjects switched treatment regimens once during the study.

One subject switched from IP to MP.

Includes Austria, Belgium, France, Germany, Ireland, Italy, Netherlands, Poland, Spain, Sweden, Switzerland and the United Kingdom.

Includes Canada and the United States.

Includes Australia and New Zealand.

Includes China (Hong Kong), India, Israel and Japan.

John Wiley & Sons, Ltd

3.2. Duration and exposure {#hae13953-sec-0013}
--------------------------

For subjects from A‐LONG, the median (range) cumulative treatment duration in A‐LONG and ASPIRE was 4.5 (0.7‐5.9) years, which includes 3.9 (0.1‐5.3) years in ASPIRE only. For paediatric subjects, corresponding values were 3.5 (0.4‐4.4) years and 3.2 (0.3‐3.9) years, respectively.

For subjects from A‐LONG, the median (range) cumulative number of EDs in A‐LONG and ASPIRE was 333 (36‐735) days, which includes 268 (8‐660) days in ASPIRE only. For paediatric subjects, corresponding values were 375 (42‐529) days and 332 (18‐467) days, respectively.

3.3. Safety {#hae13953-sec-0014}
-----------

No subject developed an inhibitor during ASPIRE (0 per 1000 subject‐years; 95% confidence interval, 0‐5.2). rFVIIIFc was well tolerated with an AE pattern consistent with those expected for subjects with severe haemophilia A (Table [2](#hae13953-tbl-0002){ref-type="table"}). One subject from A‐LONG receiving ET discontinued ASPIRE owing to a non‐serious AE of chronic renal failure (elevated serum creatinine due to chronic kidney disease) that was considered unrelated to rFVIIIFc. No paediatric subjects discontinued treatment because of an AE. One subject from Kids A‐LONG developed urticaria, which was considered unrelated to study treatment, and discontinued ASPIRE owing to the use of non‐study FVIII. Three AEs in 2 A‐LONG subjects were considered related to rFVIIIFc treatment (headache and hot flush \[n = 1\]; chromaturia \[n = 1\]). These AEs were mild in severity and did not lead to study discontinuation. There were no treatment‐related serious AEs, deaths, anaphylaxis, serious hypersensitivity events or vascular thrombotic events.

###### 

AEs[^a^](#hae13953-note-0009){ref-type="fn"} during ASPIRE overall and by parent study

                                                              Overall (N = 211)   A‐LONG (n = 150)   Kids A‐LONG (n = 61)
  ----------------------------------------------------------- ------------------- ------------------ ----------------------
  ≥1 AE, n (%)                                                184 (87.2)          129 (86.0)         55 (90.2)
  ≥1 rFVIIIFc‐related AE, n (%)                               2 (0.9)             2 (1.3)            0 (0.0)
  Most common AEs (≥10% per parent study population), n (%)                                          
  Nasopharyngitis                                             43 (20.3)           37 (24.7)          6 (9.8)
  Upper respiratory tract infection                           30 (14.2)           17 (11.3)          13 (21.3)
  Fall                                                        30 (14.2)           14 (9.3)           16 (26.2)
  Arthralgia                                                  26 (12.3)           19 (12.7)          7 (11.5)
  Headache                                                    24 (11.4)           13 (8.7)           11 (18.0)
  Diarrhoea                                                   20 (9.5)            15 (10.0)          5 (8.2)
  Cough                                                       17 (8.1)            9 (6.0)            8 (13.1)
  Haemophilic arthropathy                                     15 (7.1)            15 (10.0)          0 (0.0)
  Vomiting                                                    14 (6.6)            6 (4.0)            8 (13.1)
  Seasonal allergy                                            13 (6.2)            5 (3.3)            8 (13.1)
  Tonsillitis                                                 13 (6.2)            2 (1.3)            11 (18.0)

Abbreviations: AE, adverse event; rFVIIIFc, recombinant factor VIII Fc fusion protein.

Does not include AEs during major surgical or rehabilitation periods.

John Wiley & Sons, Ltd

3.4. ABRs and joint health {#hae13953-sec-0015}
--------------------------

ABRs remained low and stable throughout ASPIRE in the prophylaxis groups and were lowest in subjects from A‐LONG following the IP regimen (median for all ABR categories \<1.0; Figure [2](#hae13953-fig-0002){ref-type="fig"} and [Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}). Median ABR for spontaneous joint bleeds was 0.0 for subjects of all ages receiving IP. ABRs were also low for subjects with impaired joint health (≥1 target joint at entry into the parent trials; [Supporting Information](#hae13953-sup-0001){ref-type="supplementary-material"}). In this group, median (interquartile range \[IQR\]) overall ABR during ASPIRE for subjects from A‐LONG was 0.7 (0.0‐2.8) for IP (n = 72), 2.2 (0.3‐5.2) for WP (n = 16), 5.0 (2.9‐11.0) for MP (n = 16) and 16.1 (0.0‐37.8) for ET (n = 11). Corresponding values for subjects with ≥1 target joint at entry into Kids A‐LONG were 1.1 (0.6‐2.2) for IP (n = 7) and 4.1 for MP (n = 1) during ASPIRE. From the beginning to the end of ASPIRE, the mean (standard deviation) changes in mHJHS for adult and adolescent subjects (n = 72) and HJHS for paediatric subjects (n = 35) were −2.5 (7.1) and −0.5 (1.7), respectively.

![ABRs during ASPIRE by parent study and treatment regimen. ABR, annualized bleed rate; ET, episodic treatment; IP, individualized prophylaxis; IQR, interquartile range; MP, modified prophylaxis; WP, weekly prophylaxis. ^a^Twenty‐one subjects switched treatment regimens once during the study. ^b^One subject switched from IP to MP. ^c^The two subjects \<6 y of age receiving MP had overall, spontaneous, traumatic, joint and spontaneous joint ABR IQRs of 3.4‐4.1, 2.0‐3.1, 1.0‐1.3, 1.3‐4.1 and 1.3‐3.1, respectively. ^d^The single subject 6 to \<12 y of age receiving MP had both an overall ABR and traumatic ABR of 1.0](HAE-26-494-g002){#hae13953-fig-0002}

3.5. Dosing interval, factor consumption and compliance {#hae13953-sec-0016}
-------------------------------------------------------

Median IP dosing interval was approximately 3.5 days for all age groups (Table [3](#hae13953-tbl-0003){ref-type="table"}). For subjects from A‐LONG, median WP and MP dosing intervals were 7.0 and 5.0 days, respectively (Table [3](#hae13953-tbl-0003){ref-type="table"}). Most subjects (A‐LONG: 71%; Kids A‐LONG: 89%) maintained dosing intervals achieved in the parent studies. For adults and adolescents, the dosing interval lengthened for 21% of subjects and shortened for 8% of subjects; 23% lengthened their dosing interval to \>5 days. For paediatric subjects, corresponding values were 7% and 5%, respectively, and 3% (all \<6 years of age) lengthened their dosing interval to \>5 days.

###### 

Prophylactic dosing during ASPIRE by parent study and treatment regimen

  Parent study                      A‐LONG[^a^](#hae13953-note-0011){ref-type="fn"}   Kids A‐LONG                                                                                                                    
  --------------------------------- ------------------------------------------------- ------------------ ------------------ ---------------------------------------------------------------------------------------- ---------------------------------------------
  Number of subjects, n             110                                               27                 21                 29[^c^](#hae13953-note-0013){ref-type="fn"}, [^d^](#hae13953-note-0014){ref-type="fn"}   30[^e^](#hae13953-note-0015){ref-type="fn"}
  Median (IQR) dosing interval, d   3.5 (3.5‐5.0)                                     7.0 (7.0‐7.1)      5.0 (4.0‐6.9)      3.5 (3.5‐3.5)                                                                            3.5 (3.5‐3.5)
  Median (IQR) weekly dose, IU/kg   79.5 (73.7‐100.9)                                 65.7 (61.9‐67.2)   70.6 (62.3‐90.4)   101.9 (88.7‐118.7)                                                                       94.9 (81.7‐109.1)

Abbreviations: IP, individualized prophylaxis; IQR, interquartile range; MP, modified prophylaxis; WP, weekly prophylaxis.

Twenty‐one subjects switched treatment regimens once during ASPIRE.

MP was not available in A‐LONG.

One subject switched from IP to MP.

The two subjects \<6 y of age receiving MP had dosing intervals of 2.3‐5.5 d and weekly doses of 81.5‐118.7 IU/kg.

The single subject 6 to \<12 y of age receiving MP had a dosing interval of 3.5 d and a weekly dose of 84.5 IU/kg.

John Wiley & Sons, Ltd

There was no change in median (IQR) weekly factor consumption for adults and adolescents (n = 128) from the end of A‐LONG (75 \[70‐91\] IU/kg) to the end of ASPIRE (75 \[70‐97\] IU/kg) (Table [3](#hae13953-tbl-0003){ref-type="table"}). For paediatric subjects (n = 61), median (IQR) weekly factor consumption was higher in ASPIRE (95 \[75‐116\] IU/kg) than the end of Kids A‐LONG (75 \[75‐105\] IU/kg). Overall, 94% (190/202) and 95% (192/202) of subjects in a prophylactic regimen were dose compliant (within 80%‐125% of the prescribed dose) and interval compliant (within ±1 day of the prescribed interval), respectively.

3.6. Global assessment of response to prophylaxis {#hae13953-sec-0017}
-------------------------------------------------

Over 99% of physicians' assessments of responses at subject visits were excellent (87% \[1464/1680\]) or effective (13% \[210/1680\]). The remainder (0.4% \[6/1680\]) were graded as partially effective; no responses were graded as ineffective during ASPIRE.

3.7. Control of acute bleed episodes {#hae13953-sec-0018}
------------------------------------

Overall, \>75% of acute bleed episodes were controlled by one rFVIIIFc infusion and \>93% with ≤2 infusions (Table [4](#hae13953-tbl-0004){ref-type="table"}). The majority of first infusions (≥73%) were rated as having excellent or good responses by subjects.

###### 

Control of acute bleed episodes in ASPIRE by parent study and treatment regimen

+--------------------------------------------------+-------------+-------------+-------------+-------------+-------------+-------------+
| Parent study                                     | A‐LONG      | Kids A‐LONG |             |             |             |             |
+==================================================+=============+=============+=============+=============+=============+=============+
| Episodes required ≤2 transfusions, %             | 93.7        | 97.1        | 94.3        | 99.2        | 93.5        | 93.4        |
+--------------------------------------------------+-------------+-------------+-------------+-------------+-------------+-------------+
| Episodes required ≤1 transfusions, %             | 82.5        | 91.5        | 85.7        | 97.9        | 79.9        | 75.8        |
+--------------------------------------------------+-------------+-------------+-------------+-------------+-------------+-------------+
| Median (IQR) total dose per bleed episode, IU/kg | 50.4        | 33.7        | 40.3        | 26.4        | 58.4        | 52.1        |
|                                                  |             |             |             |             |             |             |
|                                                  | (30.4‐58.8) | (26.7‐54.0) | (31.5‐63.2) | (20.4‐30.3) | (33.8‐84.4) | (42.4‐75.5) |
+--------------------------------------------------+-------------+-------------+-------------+-------------+-------------+-------------+

Abbreviations: ET, episodic treatment; IP, individualized prophylaxis; IQR, interquartile range; MP, modified prophylaxis; WP, weekly prophylaxis.

John Wiley & Sons, Ltd

3.8. Perioperative management {#hae13953-sec-0019}
-----------------------------

During ASPIRE, 39 major and 69 minor surgeries were performed in 26 and 54 subjects, respectively. The most common major surgeries included unilateral knee, elbow and ankle arthroplasties; arthroscopy thoracotomy; spinal surgery; and ureteroscopy. Two of the 39 major surgeries were performed in A‐LONG, and the rehabilitative period extended into ASPIRE. Of the 37 major surgeries in ASPIRE, 33 were assessed for haemostatic response and all were rated as excellent (94% \[31/33\]) or good (6% \[2/33\]). For adults and adolescents, 74% required one rFVIIIFc infusion to maintain haemostasis during major surgery; 17% required two infusions, and specific infusion data were missing for the remaining subjects (9%) receiving surgery. For paediatric subjects, one rFVIIIFc infusion was sufficient to maintain haemostasis during both major surgeries. The median rFVIIIFc dose per infusion during surgery was 59.6 IU/kg for adults and adolescents and 51.8 IU/kg for paediatric subjects. Most major surgeries (92%) did not require red blood cell transfusions.

4. DISCUSSION {#hae13953-sec-0020}
=============

ASPIRE was a large international study enrolling subjects of all ages (range, 2‐66 years) with demographic diversity, long‐term (up to 5.3 years) follow‐up and flexibility in rFVIIIFc dosing with the option to switch treatment regimen at any time. With individualized dosing assuming an essential role in the management of severe haemophilia A, the unique design of ASPIRE approximated real‐world practice.

These final results of ASPIRE are consistent with those of the A‐LONG and Kids A‐LONG Phase 3 trials and an earlier interim analysis[^17^](#hae13953-bib-0017){ref-type="ref"}, [^19^](#hae13953-bib-0019){ref-type="ref"}, [^20^](#hae13953-bib-0020){ref-type="ref"} and confirm the long‐term, well‐characterized safety and efficacy of rFVIIIFc in previously treated subjects with severe haemophilia A. rFVIIIFc was well tolerated across all age groups and did not lead to development of inhibitors or treatment‐related serious AEs. Most subjects received IP, which was associated with low ABRs in subjects of all ages. Median ABR (overall and all ABR subcategories) in adults and adolescents receiving IP was \<1.0, with similar outcomes reported for children. ABR data for IP support rFVIIIFc dosing according to the pharmacokinetic profile of a subject. Perioperative rFVIIIFc infusion provided excellent haemostatic control during surgery for most subjects. Extended‐dose intervals achieved in the parent trials were lengthened or maintained for most subjects in ASPIRE.

Prophylaxis with FVIII should ideally be initiated before onset of repeated joint bleeds, to preserve long‐term joint function and prevent or diminish chronic pain and joint disability.[^25^](#hae13953-bib-0025){ref-type="ref"} Median ABR for spontaneous joint bleeds was 0.0 for all subjects receiving IP. For subjects receiving IP that had ≥1 target joint at entry into A‐LONG, median overall ABR during ASPIRE was 0.7. Furthermore, mHJHS and HJHS decreased from the beginning to the end of ASPIRE. These improvements in joint health suggest that the clinical benefits of rFVIIIFc prophylaxis may go beyond ABR reduction.

The results in ASPIRE are complemented by reports describing real‐world use of prophylactic rFVIIIFc for people with severe haemophilia A. Wang and Young (2018) performed a retrospective review of medical records of 17 patients with severe haemophilia A receiving prophylaxis with recombinant FVIII who switched to rFVIIIFc. After switching, ABR and annualized joint bleed rate decreased from 2.3 and 1.8 to 1.3 and 0.7, respectively. rFVIIIFc dosing frequency ranged from twice weekly to once every 5 days, and weekly factor consumption decreased in 53% (9/17) of patients after starting rFVIIIFc prophylaxis. No patient developed inhibitors while on rFVIIIFc treatment (median \[range\] follow‐up of 230 \[133‐329\] days) and no treatment‐related AEs were reported.[^26^](#hae13953-bib-0026){ref-type="ref"} Keepanasseril et al evaluated the real‐world experience with rFVIIIFc in Canada for the first 8 months after approval by Health Canada in 2014. There was a 19% decrease in factor consumption among 62 patients with severe haemophilia A who switched from prophylaxis with a standard half‐life product to rFVIIIFc. Reasons for switching included to improve quality of life, improve compliance and reduce bleed frequency. No patient receiving rFVIIIFc developed inhibitors during the follow‐up period.[^27^](#hae13953-bib-0027){ref-type="ref"} Peyvandi et al conducted a real‐world survey to determine the efficacy of EHL products in Europe. After switching to an EHL product, 66% (15/23) of responding haemophilia treatment centres reported ≥30% reduction in the number of transfusions and 43% (9/21) reported a ≥20% reduction of bleeds.[^9^](#hae13953-bib-0009){ref-type="ref"} As of 5 June 2019, the estimated patient exposure to rFVIIIFc is approximately 12 900 person‐years cumulatively since launch, based on commercial sales (excludes humanitarian sourced data).[^28^](#hae13953-bib-0028){ref-type="ref"}

In recent years, the haemophilia A treatment landscape has changed significantly. Prophylaxis and individualized care are increasingly becoming the global standard and non‐factor therapies are emerging. Still, factor‐based therapies remain fundamental and essential single‐agent treatments for the comprehensive management of adults and children with haemophilia across a wide range of clinical situations. Extensive clinical trial and real‐world evidence of safety and efficacy show that rFVIIIFc, as an EHL molecule, may provide bleed protection, resolve target joints and enhance joint protection without a burdensome dosing frequency.[^17^](#hae13953-bib-0017){ref-type="ref"} rFVIIIFc provides effective treatment of acute bleeds, and prophylaxis with rFVIIIFc may intensify protection during high physical activity, provide effective perioperative management and improve quality of life.[^17^](#hae13953-bib-0017){ref-type="ref"}, [^18^](#hae13953-bib-0018){ref-type="ref"}, [^19^](#hae13953-bib-0019){ref-type="ref"}, [^20^](#hae13953-bib-0020){ref-type="ref"}, [^21^](#hae13953-bib-0021){ref-type="ref"} Further, standard laboratory assays can be used to reliably monitor rFVIIIFc levels.[^29^](#hae13953-bib-0029){ref-type="ref"} This study increases our understanding of the safety and efficacy profile of personalized prophylaxis with rFVIIIFc for adults and children with severe haemophilia A across clinical scenarios.

5. CONCLUSION {#hae13953-sec-0021}
=============

The results of the ASPIRE extension trial confirm findings from the Phase 3 A‐LONG and Kids A‐LONG studies that long‐term rFVIIIFc prophylaxis with an extended‐dose interval has a favourable safety profile, is well tolerated in previously treated subjects with severe haemophilia A and is not associated with inhibitor development. Prophylaxis was efficacious across all ages and was associated with low ABRs and improvements in joint health, an important goal for treatment of severe haemophilia A. The data from this long‐term follow‐up study demonstrate the value of rFVIIIFc for managing acute bleeds and perioperative haemostasis and for providing protection via personalized prophylaxis regimens.
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